results from a genetically determined progressive degeneration of anterior spinal neurones. The disease is the second or third most common fatal recessive disease of childhood in Britain (C. 0. Carter, personal communication, 1972) .
It has been recently shown that acute WerdnigHoffmann disease is a distinct genetic entity whose clinical manifestations overlap, but are distinguishable from, those of the chronic forms of childhood spinal muscular atrophy (Peam, Carter, and Wilson, 1973) . Such a distinction of the acute disease has been shown to be possible using the genetic techniques of sib analysis. Using such genetic techniques to measure intrafamilial variation, it has become possible to define provisionally clinical boundaries of this acute genetic disease for the first time. In our consecutive series of all cases of childhood spinal muscular atrophy (both acute and chronic), we have been able to show that individuals with the acute form of the disease are inevitably dead by 3 years of age. It is now over 20 years since Brandt's (1950) extensive monograph on this disease was published. Since that time the pathology of the disease has been further elucidated (Byers and Banker, 1961; Huttenlocher and Cohen, 1966; Malamud, 1968; Nieves and Castello, 1970;  Received 17 October 1972. Chou and Fakadej, 1971) , and the differential diagnosis has been extended by the recognition and more exact definition of diseases which may be clinically similar (Walton, 1956 (Walton, , 1957 Byers and Banker, 1961; Dubowitz, 1964; Rabe, 1964; Spiro, Shy, and Gonatas, 1966; Bethlem et al., 1969; Duncan et al., 1970; Wilson, 1970 (Pearn et al., 1973 At interview with the parents details of all developmental milestones, presenting symptoms, and parents' concepts of the disease were obtained, and full pedigree studies undertaken. Norms for different developmental milestones were taken from Griffiths (1954), Bayley (1969) , and Neligan and Prudham (1969) . The disease was considered to be clinically manifest (a) when the normal age for the 95th centile had been passed for a specific motor skill, (b) when the infant was initially taken for medical advice, (c) if a doctor independently recognized and recorded significant hypotonia, e.g. in the nursery, or (d) if a significant orthopaedic abnormality was present at birth in an infant subsequently shown to have been affected. Results
The frequency of congenital abnormalities noted at birth is shown in Table I . These are attributable to synergist-antagonist imbalance. In the earlier stages of the disease at least, asymmetry of affected muscle groups is often a feature; it is not surprising that even among different muscle groups of the same limb there is sufficient imbalance to produce orthopaedic deformity. Fig. 2 that if, for example, the infant is still normal by 4 months, then he has passed 95 % of his risk period and reassurance can reasonably be given.
Life expectancy is shown in Fig. 3 in both histogram and cumulative frequency forms. It can be seen that at least 95 % of children are dead by 18 months, with a mean life expectancy from birth of 5 -9 months and a median of 7 months.
We thought it valuable to inquire about parents' knowledge of the implications of the disease. Such a study provided some unique feed-back about the way parents reacted to a tragic human and genetic situation (Table III) (Chou and Fakadej, 1971) . Fetal movements are quantitatively reduced and qualitatively abnormal in over one-third of affected pregnancies. Otherwise, pregnancy is usually unremarkable except in those cases in which a mother has already borne a child who has developed acute Werdnig-Hoffmann disease. The pregnancy of many such mothers is naturally overshadowed by knowledge of the high recurrence risk (1 in 4) involved. In the case of pregnant mothers who are known to be genetically at risk it is important that a paediatrician be involved before the birth.
Labour itself is not modified by the presence of fetal Werdnig-Hoffmann disease, but delivery results in 5% of affected neonates manifesting birth trauma, usually brachial plexus lesions or dislocations. These latter probably result from fetal hypotonia. Congenital abnormalities due to prenatal onset of the disease are also significant (see Table I ), a phenomenon recognized for over 50 years (Reuben, 1917) . If a woman has had a previously affected child by the same father, and if pregnancy has been marked by reduced fetal movements, the appearance at birth of hand, wrist, or chest deformity is virtually diagnostic of the disease.
A common observation at the delivery of an affected babe was the failure to establish a lusty cry often associated with prolonged cyanosis; resuscitation difficulties with a hypotonic neonate must be anticipated in the case of a pregnant woman genetically at risk.
The central clinical theme of the disease is that of severe progressive hypotonia and paralysis (Fig. 1) set against a background of normal intellectual development. The reasons for which a doctor was initially consulted (Table II) illustrate the global effects of the hypotonia. Motor milestones are universally delayed. Only 1 of the 76 cases was ever able to sit unsupported and only 20 (27%) were able to lift the head (even momentarily) from the bed at any time during life. One valuable inquiry was to ask about the ability to kick off the bedclothes as normal infants do, but norms for this milestone are not available. The faces of affected infants show a characteristic immobile expression and are often 'devoid of all lines which give individuality' (Reuben, 1917) . As in all forms of spinal muscular atrophy, the lower limbs are affected earlier and more severely than the upper.
The differential diagnosis includes all causes of the 'floppy infant', but we have found that the gross weakness and whole clinical picture is very distinctive. Global paresis as opposed to hypotonia has been stressed by Dubowitz (1968) . Occasionally conditions such as athetosis, congenital cerebellar syndromes, and some diplegias may also present with marked hypotonia and apparent weakness in the early stages. The finding of fasciculation in the tongue and limb muscles is of great diagnostic significance. Essentially the differential diagnosis is from other diseases of the motor unit (Table IV) . The progressive and (Emery, 1971; Pearn et al., 1973) . That is, a definitive diagnosis must include genetic as well as pathological considerations as management and prognosis depend on both these factors.
Recurrent bouts of pneumonia, initially hypostatic, are the rule. Dubowitz (1964) feels that the use of antibiotics does not materially increase life expectancy in this acute infantile disease, and certainly the ages of infants in case reports of 50 years ago seem comparable with those of today (see reviews by Reuben (1917); Greenfield and Stern (1927); Brandt (1950) ; Byers and Banker, (1961) Prognosis in this group can be accurate in the great majority of cases. Sib-pair correlation coefficients for most manifestations of the disease (age of death, etc.) are high enough to allow one to use a previous sib's history as a guide to prognosis in a current case. This is not necessarily true of chronic forms of spinal muscular atrophy. One difficulty is in being certain that one is dealing with true acute Werdnig-Hoffmann disease and not a chronic form of spinal muscular atrophy, but we believe that such a distinction is possible on clinical grounds (Pearn et al., 1973) .
Genetically the disease is transmitted as an autosomal recessive, and, assuming that a single gene locus is involved, the approximate carrier frequency is 1 in 70 in this country. However, parental consanguinity rates are increased and were approximately 5 % for families in this series compared with the national average of about 0o1% (C. 0. Carter, personal communication, 1972 ). An increase of this order probably indicates the presence of more than one mutant gene. The relatively low incidence of 5 % consanguinity in affected families is in keeping with the finding that the more common a gene for an autosomal recessive condition, the smaller is the expected increase in parental consanguinity rates for parents of index cases (C. 0. Carter, personal communication, 1972; Li, 1961 ). Carrier detection is not possible at present as one has no clue either to the biochemical lesion underlying acute Werdnig-Hoffmann disease or to potential heterozygote manifestations.
Acute Werdnig-Hoffmann disease is one of the more difficult diseases confronting the paediatrician today. Differential diagnosis is wide but a specific diagnosis can be made in virtually all cases. Management, prognosis, and genetic counselling can be appropriate only if such a specific diagnosis is established. Subsequent care has, as its central theme, parental support set in the context of an understanding of the natural history of the disease.
